, but require many more readout channels. However, as readout channels correspond to ever smaller crystal volumes, we can take advantage of the fact that each readout channel sees a low count rate to multiplex our readout electronics and share parts of the analog-to-digital converter. If the photodetector pulse is sent to a comparator the time over a threshold (TOT) will be related to the energy of the photon detected. This digital pulse can then be easily multiplexed and read by a single FPGA based time-to-digital converter [2] . However, the TOT relationship is non-linear, reducing the energy resolution, and the position resolution in position sensitive detectors. Various techniques have been proposed to correct this non-linearity including multiple thresholds [3] , dynamic thresholds [4] , and pulse-width modulation (PWM) using peak detection [5] or integrators charge-to-time converters (CTC) [6] .
Our implementation of PWM (see Fig. 1 ) uses a modified CTC with a gated, multiplexed front-end to readout position sensitive solid state photo-multipliers (PS-SSPM) (see Fig. 2 ). CTC PWM front ends are attractive because of their low number of components. The CTC consists of a charge sensitive pre-amp stage with a diode in parallel with the feedback capacitor and a discharge resistor from the pre amp's input to ground (see Fig. 3 ). When there is no signal the diode is on and conducts a current equal to the voltage on the pre-amp's input divided by the discharge resistor. Once a signal is presented to the pre-amp the output voltage drops causing the diode to turn off. The feedback capacitor integrates the charge of the pulse then linearly discharges through the resistor until the equilibrium voltage is restored and the diode turns back on. The signal from the pre-amp is sent to a comparator to create the digital pulse. While a CTC is a simple and effective method of producing PWM signals, it requires a large dead-time to discharge the feedback capacitor and is noisy due to the dark current noise, which is integrated throughout the charge up and discharge periods.
Gating the integrator allows us to charge the feedback capacitor only during the beginning of the scintillation pulse when the signal to-noise ratio is high (see Fig. 4 ). Because the front-end circuit PWM circuit waveforms; each corner contact signal is integrated for SSOns before linearly discharging. The PWM output lasts from the end of integration to the end of discharge. 
III. RESULTS
The results show that energy spectra and flood maps for sub millimeter crystals can be produced using the gated integrator PWM circuit (see Fig.6 ). To measure the goodness of crystal identification the silhouette statistic was used [8] 
IV. CONCLUSIONS
We have shown that a compact, multiplexed PWM circuit based on a gated integrator has successfully identified sub-millimeter width crystals coupled to a PS-SSPM. Multiplexing with our gated in-tegrator front-end shows no flood map degradation in contrast to multiplexing two PS-SSPMs by shorting corresponding channels together, which suffers from signal attenuation due to the device capacitance and added noise from the two devices. In the future we plan to try the gated-integrator technique on larger PS-SSPMs with smaller crystals, and multiplex the readouts of many more PS-SSPMs.
This work will facilitate the creation of a O.5mm resolution PET system with a compact PWM readout, and could lead to simplification of readout for existing detectors.
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